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Description 

The present invention relates to a method for 
equalizing the tennperature profile of glass sheets 
in a roller-equipped furnace included in a horizontal s 
tempering plant, wherein the glass sheets are car- 
ried on a horizontal level by means of a conveyor 
consisting of horizontal rollers through a furnace, 
the opposite surfaces of a glass sheet being ex- 
posed to a conduction, convection and radiation io 
heat effect caused by resistance elements, rollers 
or the like furnace components fitted above and 
below a glass sheet whereby, in order to equalize 
the total heat effect applied to the upper and lower 
surfaces of a glass sheet, the upper surface of a 75 
glass sheet Is exposed at least in the early stage of 
a heating cycle to an intensified convection heat 
effect by blasting air into the furnace near the 
upper surface of a glass sheet as narrow jets 
which, through the injector action, create a turbu- 20 
lent flow of the hot air contained in the furnace 
along the upper surface of a glass sheet. 

The invention relates also to an apparatus for 
equalizing the temperature profile of glass sheets 
in a roller-equipped furnace included in a horizontal 25 
tempering plant, said apparatus comprising a fur- 
nace, heating resistances thereinside for maintain- 
ing the furnace temperature close to a glass soften- 
ing temperature, horizontal rollers inside the fur- 
nace for supporting a horizontal glass sheet and 30 
providing a conveyor therefor, as well as a blasting 
manifold above a bearing surface consisting of the 
rollers for blasting heat-equalizing air into the fur- 
nace. 

This type of method and apparatus are prior 35 
known from the Applicant's US Patent publication 4 
390 359. In this prior known apparatus, a convec- 
tion blasting manifold is used to prevent the arch- 
ing of a glass sheet. When a cold piece of glass is 
brought Into a hot, roller-equipped furnace having a 40 
temperature of more than 700 'C, the glass will first 
vigorously curve in a manner that the glass edges 
rise upwards. This is a natural phenomenon as the 
/rollers deliver heat to the glass more rapidly from 
below than what is received by the glass from the 45 
\\ top section of a furnace. The reason for this is a 
high conduction of heat from rollers to glass, which 
together with the convection and radiation heat 
below the glass results in the fact that the amount 
of heat transferred to the lower surface of glass so 
exceeds that transferred to the upper surface of 
glass through convection and radiation. This is why 
a convection blasting manifold is used to create 
forced convection on the upper surface of glass so 
as to compensate for the a higher heat transfer to 55 
glass from below. 

Thereafter, the convection blastlnghas been 
developed further in a manner thatthe air to be 



blasted is pre-heated in the proximity of rollers 
below the glass by passing ablastlng-air supply 
pipe through a space below the glass. This method 
is disclosed in more detail in the Applicant's Patent 
application Fl 894191. This prior method involves a 
principle of picking up the pre-heating heat from 
rollers and from air below the glass. This method 
was capable of increasing the power of convection 
blasting while decreasing the amount of air to be 
blasted. 

Although a convection blasting method has 
been capable of substantially improving the quality 
of glass obtained from a horizontal tempering plant, 
the method nevertheless still involves certain defi- 
ciencies: 

- When oscillating glass from end to end in a 
furnace, the ends of loadings have been hot- 
ter than the other parts. This can be ex- 
plained by the fact that convection blasting 
heats the rollers Instead of the upper surface 
of glass whenever the glass does not lie upon 
the rollers. This Is what happens at the ends 
of a furnace during the oscillating movement 
of glass. As a consequence of this, the tem- 
peratures in the ends of glasses at the ends 
or gables of a furnace are higher than in the 
rest of a load. The trailing end of a last piece 
of glass and the leading end of a first one 
can have temperatures which are up to 15 - 
20 "C higher hotter than the temperature in 
the rest of the batch. This results in a so- r 
called pleating effect, i.e. each end of a piece \ 
of glass in the glass advancing direction \ 
tends to bend to an arched shape, as shown / 
in fig. 2. Uneven or unequal heating leads^ 
also to a non-uniform grain distribution. 
- When oscillating glass on a certain section of 
the length of a furnace (the glass shifting 
stepwise forward so that the oscillating spot 
travels gradually from inlet to outlet end in a 
furnace), there will occur situations when the 
furnace only contains e.g. just one minor- 
sized piece of glass (e.g. an automotive side 
window). Thus, convection blasting heats 
nearly all rollers contained In a furnace. This 
will increase the temperature of rollers only to 
pronounce the arching effect and this, again, 
requires more convection blasting. This prob- 
lem has only been corrected after a lengthy 
loading (rollers have been-cooled by loadlng)- 
,with a lot of incorrect glass produced by this 
time.The situation will be particulariy prob- 
lematic when starting the production of a 
small series without preparing for a high 
waste percentage. 
- When subjecting a furnace to heavy loading, 
the rollers begin to cool. The rollers may 
even cool to such a degree that the glass 
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receives less heat from below than from 
above, even if convection blasting were not 
used at all. A consequence of this is the 
curving or arching of glass downwards and, if 
the rollers are allowed to cool even further, 5 
the result will be a situation that glass begins 
to shatter in a chiller at the tempering stage. 
If the cooling of rollers were even or uniform 
(equal cooling in each roller), the problem 
would not be too serious but the heating of io 
rollers could be intensified during the un- 
loaded period of a furnace by keeping the 
convection blasting switched on (when os- 
cillating from end to end in a furnace, there is 
always an unloaded period between batches is 
so that the furnace would have time to reach 
the thermal equilibrium lost upon loading). An 
often encountered problem is, however, that 
the rollers in a certain section cool more 
rapidly than the other rollers. One factor con- 20 
tributing to this is e.g. the way a furnace is 
loaded. The problem zone is generally 
themid-section rollers of a furnace (in the 
case of large-size glasses) and the rollers in 
the proximity of a loading gate (in the case of 25 
thin glasses and heavy loading). In these 
cases. It would be important to only Intensify 
the heating of rollers within a certain section. 
A common aspect to all above problems Is that 
It must be possible to focus the convection blasting 30 
on a right sport at a right time. It is also essential 
that the convection effect be as effective as possi- 
ble with as small amount of air as possible since 
the ample use of blasting air creates further prob- 
lems. First of all, the discharging air produces an 35 
extra heat load on undeslred spots, leading to 
problems In terms of sealing and bearing systems. 
In addition, the air to be blasted must be heated to 
the temperature of the furnace air. which requires 
heating effect. The ample use of air colder than the 40 
furnace air may also produce problematic, hard-to- 
control flows In the furnace. 

The above problems are resolved according to 
the invention by means of such a blasting manifold, 
which makes It possible to blast air only from those 45 
pipes It is necessary to blast air from in a given 
situation. This Is accomplished In a manner that 
each blasting pipe Is fitted outside a furnace with 
an ON/OFF-closing valve that can be operated in a 
programmed or manual way. In a normal operation. so 
the valves open and close according to the move- 
ment of glass in a manner that, when the glass lies 
within the range of action of a certain pipe, the 
valve is open. Accordingly, when there is no glass 
in register with the pipe, the valve is closed. Thus, 55 
It Is possible to minimize the undesired heating of 
certain rollers. 



The features of the invention are set forth in 
the annexed claims 1 and 4. 

A method and apparatus of the invention can 
also be utilized during the unloaded period of a 
furnace e.g. in a manner that, when the rollers at 
the loading end of a furnace can be expected to be 
cooled more than the other rollers, the blasting 
pipes of this particular section are used to blast 
pre-heated air to the rollers for a certain period of 
time. This is to avoid the problem that, under a 
long-term continuous loading, the breakage of 
glass begins to Increase due to the fact that the 
rollers at the loading end cool more rapidly than 
the other rollers. The air blasted during an un- 
loaded period must absolutely be pre-heated since, 
otherwise, the above-mentioned drawbacks caused 
by the ample use air become pronounced since 
the blasting during an unloaded period, as com- 
pared to the preceding use of blasting air. means 
actually importing "extra" air Into a furnace space. 

A few embodiments of the Invention will now 
be described by way of examples with reference 
made to the accompanying drawings. In which 
fig. 1 shows an apparatus of the Invention 

schematically in a plan view. 
Fig. 2 Is a side view of a glass sheet having \ 

its ends bent as a result of a so-called / 

pleat effect. 

Fig. 3 shows a schematic cross-section of a 

furnace for applying a method of the 

invention, and 
fig. 4 shows a longitudinal section of the 

furnace shown In fig. 3 along a line IV- 

IV. 

Inside a furnace 1, above the glass-supporting ^ 
level consisting of rollers 2 are mounted com- (y^Jj,^.. 
pressed-air pipes 3 made of heat-resistant steel. > " 
Pipes 3 are disposed transversely to the advancing^ 
direction of glass, i.e. in the same direction as ' 
rollers 2. Each transverse compressed-air pipe 3 is 
provided with holes having diameter of circa 1 mm 
disposed horizontally or slightly downwards and 
directed In both directions, the distance there- 
between being appr. 100 mm. The blasting pres- 
sure In pipes 3 is appr. 3-5 bars. The narrow air 
jets discharging from the holes of pipes 3 create a 
turbulent flow of hot air contained in the furnace 
along the upper surface of a glass sheet. This in 
turn Intensifies the transfer of heat through convec- 
tion heat effect to the upper surface of glass. 

However, the supply of compressed air in- 
dicated by an arrow 4 does not proceed directly 
into pipes 3. In the case of fig. 1, the air is first 
delivered e.g. through an electrically heated pre- 
heater 10. In the case of figs. 3 and 4, the air is 
delivered into a distributing pipe 5, extending lon- 
gitudinally of the furnace and provided with a plu- 
rality of tubes 6, extending transversely of the 
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furnace and positioned below a bearing surface 
consisting of rollers 2. at every other space be- 
tween rollers, or e.g. above resistances 8. By way 
of tubes 8. the air advances into a manifold 7 
provided with blasting pipes 3. When passing 
through tubes 6 the air is pre-heated and. at the 
same time, it cools rollers 2 and a space below a 
glass sheet. It should be noted that just some of 
the pipes 5. 6, 7 can be designed as shown in fig. 
3. In most cases, the air is pre-heated by means of 
pipes running above resistances 8 as this is easier 
to carry out. 

In addition, said furnace 1 (figs. 3. 4) is con- 
ventionally provided with upper heating resistances 
8 and lower heating resistances 9. Pipe systems 3 
and 6 are located between resistances 8, 9 and 
rollers 2. Pipe systems 3. 6 are located as close to 
the rollers as possible and have a small mass so 
as not to have a significant effect on the thermal 
equilibrium of a furnace themselves but. during a 
blasting operation, they can be used for effectively 
and momentarily decreasing heat transfer to the 
lower surface and increasing it to the upper sur- 
face. 

In view of focusing the convection blasting es- 
sentially only on that particular area, where a piece 
of glass is lying upon the rollers at any given time, 
each blasting pipe 3 is fitted with an ON/OFF valve 
11, located outside a furnace and comprising e.g. a 
magnetic valve. On the other hand, said valves 11 
are controlled by means of relays or electronic 
switches contained in a control block 14, the latter 
being in turn controlled by means of a micropro- 
cessor 15. The microprocessor 15 Is in turn con- 
tinuously informed about the location of a batch or 
a load, contained in the furnace and consisting of a 
glass sheet or a plurality of glass sheets. There- 
fore, an electric eye 16 detects and informs said 
microprocessor 15 of the fact that the trailing edge 
of a glass sheet travelling from a loading table 21 
into furnace 1 passes said eye 16. Thereafter, said 
microprocessor 15 controls a motor 17, which 
rotates rollers 2 back and forth through the inter- 
mediary of a belt or a chain 18. Thus, the micro- 
processor 15 is all the time informed of the location 
of a glass sheet in furnace 1 at any given time. The 
same applies also to a load consisting of a plurality 
of glass sheets as such a load can be conceived 
as one large glass sheet. On the basis of the 
positional information of a glass sheet, said micro- 
processor 15 controls magnetic valves 11 to open 
and close in a manner that, in normal operation, 
said valves 11 open and close according to the 
movement of glass. Each valve 1 1 is only open at 
the time a glass sheet is in register with a cor- 
responding pipe 3. Other valves 11 are closed. 
This is to minimize the undesired heating of certain 
rollers. With rather thick glasses and with oscilla- 



tion being effected from end to end in a furnace 
the issue is primarily about avoiding the excessive 
heating of end rollers. On the other hand, e.g. with 
4 mm glasses in a long-term continuous loading 
5 the rollers of a loading end may cool more rapidly 
than the other rollers to increase the breakage of 
glass sheet. The invention offers an improvement 
on this problem in a manner that during the un- 
loaded periods between loading operations said 
10 pipes 3 are used to blast pre-heated air either to all 
rollers 2 or only to the rollers at the inlet end of a 
furnace so as to even up or equalize the tempera- 
tures of rollers. During an unloaded period, the 
blasting on rollers should be time-wise limited by 
76 means of an automatic blast cut-off limiter in order 
not to overheat the rollers in manual operation. 

At least over certain lengthwise sections of a 
furnace it is possible to join two or three blasting 
pipes 3' behind a common valve 11, the combina- 
20 tion of two or three pipes 3' receiving a common 
control. It is also possible that just some of pipes 
circulate in a furnace as shown in figs. 3 and 4 
while some of them are passed directly on top of 
the rollers without pre-heating effected in a furnace 
25 When using a pre-heater 10, said shut-off valves 1 1 
must be positioned upstream of that, since normal 
valves do not withstand high temperatures. 

As disclosed in the cited US Patent publication 
4 390 359. the same valves 11 can also be used 
30 for cutting off convection blasting in the middle of a 
heating cycle. If desired, it is also possible to 
employ throttle valves 12. controlled in a manner 
that more air is blasted at the early stage than at 
the final stage of heating. In addition, the pre- 
ss setting of throttle valves 12 can be utilized for pre- 
adjusting the blasting conditions to be best possi- 
ble for each type of glass sheet and loading tech- 
nique. 

A piece of glass heated as uniformly as possi- 
40 ble by the application of a method and apparatus 
of the invention is carried from furnace 1 into a 
subsequent tempering station 21. wherein a glass 
sheet is conventionally rapidly cooled by blasting 
cooling air to both surfaces of a glass sheet. Natu- 
45 rally, the invention can also be applied in the 
production of heat-strengthened glass obtained 
with a slower cooling rate. 

Significance of the invention is still briefly de- 
scribed in the following. The method is capable of 
50 producing more hemothermal glass so as to re- 
duce a pleat effect (fig. 2). In addition, the 
hemothermal glass facilitates tempering of glass 
since the breakage of glasses in a chiller is de- 
creased and the grain size of broken glass will be 
55 more uniform. The method also serves to facilitate 
the heating operation of difficult glasses, such as 
large quadratic glasses, since the furnace will be 
more hemothermal. The convection blasting itself 
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will be more effective, since the power of blasting 
is not undermined by heating the rollers unneces- 
sarily. 

By means of blasting during an unloaded pe- 
riod it is possible to raise the total capacity of a 
furnace as a result of both a reduction in heating 
times and unloaded periods and the elimination of 
empty loadings and like pauses. 

It is obvious that the invention is not limited to 
the above-described embodiment but a plurality of 
changes and modifications can be to its structural 
design within the scope of the annexed claims. 

Claims 

1. A method for equalizing the temperature profile 
of glass sheets in a roller-equipped furnace 
included in a horizontal tempering plant, 
wherein the glass sheets are carried on a 
horizontal level by means of a conveyor con- 
sisting of horizontal rollers (2) through a fur- 
nace (1), the opposite surfaces of a glass 
sheet being exposed to a conduction, convec- 
tion and radiation heat effect caused by resis- 
tance elements (8. 9), rollers (2) or the like 
furnace components fitted above and below a 
glass sheet whereby, in order to equalize the 
total heat effect applied to the upper and lower 
surfaces of a glass sheet, the upper surface of 
a glass sheet is exposed at least in the early 
stage of a heating cycle to an intensified con- 
vection heat effect by blasting air into the 
furnace near the upper surface of a glass 
sheet as narrow jets which, through the injector 
action, create a turbulent flow of the hot air 
contained in the furnace along the upper sur- 
face of a glass sheet, characterized in that 
the blasting of air from pipes (3) successive in 
the longitudinal direction of a furnace or from 
successive pipe arrays (3') consisting of a few 
pipes is controlled by means of valves (11) 
connected to each pipe (3) or pipe array (3*), 
said valves being controlled on the basis of 
positional information received from a glass- 
sheet oscillation control (15. 16) in a manner 
that, at any given time, the blasting is only 
applied to that longitudinal section of a furnace 
in which a movable glass sheet is located at a 
given time. 

2. A method as set forth in claim 1, character- 
ized in that, when furnace (1) is in an unloaded 
condition, the same valves (11) are used for 
producing a local blasting at the inlet end 
and/or in the middle of a furnace. 

3. A method as set forth in claim 1 or 2, char- 
acterized in that the air blasted into a furnace 



is pre-heated close to the temperature of fur- 
nace-contained air, which is appr. 670 - 
720 • C. 

6 4. An apparatus for equalizing the temperature 
profile of glass sheets in a roller-equipped fur- 
nace included in a horizontal tempering plant, 
said apparatus comprising a furnace (1), heat- 
ing resistances (8, 9) therelnside for maintain- 

10 ing the furnace temperature close to a glass 

softening temperature, horizontal rollers (2) in- 
side the furnace for supporting a horizontal 
glass sheet and providing a conveyor therefor, 
as well as a blasting manifold (3) above a 

75 bearing surface consisting of rollers (2) for 

blasting heat-equalizing air info the furnace, 
characterized in that each blasting pipe (3) or 
pipe array (3'), a plurality of which are ar- 
ranged successively in the longitudinal direc- 

20 tion of a furnace, is provided with valves (11) 

which are coupled to receive their control from 
control elements (15, 16), which also control 
the movement of a glass sheet in the furnace, 
said control of valves (11) being arranged in a 

25 manner that, at any given time, the blasting is 

only applied to that longitudinal section of a 
furnace in which a movable glass sheet is 
located at a given time. 

30 5. An apparatus as set forth in claim 4, char- 
acterized in that, during the unloaded periods 
between the loading cycles of furnace (1), said 
valves (11) of blasting pipes (3) located at the 
inlet end and/ or in the middle of a furnace are 

35 controlled to open in order to apply a convec- 

tion heat effect at least temporarily to the roll- 
ers at the inlet end and/or in the middle of a 
furnace. 

40 6. An apparatus as set forth in claim 4 or 5, 
characterized in that the blasting-air 
preheaters comprise elongated pipe extensions 
(6. 7) of blasting pipes (3) between a furnace 
inlet (4) and a blasting point (3). 

45 

7, An apparatus as set forth in any of claims 4 - 

6, characterized in that a blasting-air 
preheater (10) is located outside a furnace and 
all blasting pipes (3) extend through preheater 

50 (10) and are fitted with valves (11) located 

upstream of said preheater. 

8. An apparatus as set forth in any of claims 4 - 

7, characterized in that each blasting pipe 
55 (3) or each pipe array (3*) of up to three 

blasting pipes is fitted with an ON/OFF valve 

(11) and a quantity-control or throttle valve 

(12) . 
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Patentansprliche 

1. Verfahren zum Ausgleichen des Temperatur- 
profils von Glasscheiben in einem Rollenofen 
in einer horizontalen Ausgluhanlage. wobel die 5 
Glasscheiben in einer horizontalen Ebene mit- 
tels einer Beforderungsvorrichtung bestehend 
aus horizontalen Rollen (2) durch einen Ofen 
(1) befordert werden, die gegenUberliegenden 
Oberflachen einer Glasscheibe einer durch Wi- 10 
derstandselemente (8.9) bewirkten Leitungs-, 
Konfektions- und Strahlungswarmewirkung 
ausgesetzt sind. Rollen (2) Oder ahnliche Ofen- 
bestandteile oberhalb und unterhalb einer 
Glasscheibe angeordnet sind, wodurch, um die 75 
gesamte Warnnewirkung. die auf die obere und 
untere Oberflache einer Glasscheibe ausgeObt 
wird. auszugleichen, die obere Oberflache ei- 
ner Glasscheibe wenigstens in einem frUhen 
Stadium eines Warmezyklusses einer intensi- 20 
vierten Konfektionswarmewirkung ausgesetzt 
ist. indem Luft in den Ofen in der Nahe der 
oberen Oberflache einer Glasscheibe als dun- 
ne strahlen eingestromt wird. welche durch die 
Einstromungswirkung einen turbulenten Durch- 25 
fluB heifier, in dem Ofen enthaltener Luft ent- 
lang der oberen Oberflache einer Glasscheibe 
erzeugt, dadurch gekennzeichnet, daB das 
Ausstromen der Luft aus den in Landsrichtung 
des Ofens aufeinanderfolgenden Rohren (3) 30 
Oder aus aufeinanderfolgenden Rohranordnun- 
gen (3'). bestehend aus einigen Rohren, mit- 
tels Ventilen (11) gesteuert wird, welche mit 
jedem Rohr (3) oder jeder Rohranordnung (3') 
verbunden sind, wobei die Ventile auf der Ba- 35 
sis der Information uber die Position, welche 
von einer Glasscheibenschwingungssteuerung 
(glass-sheet oscillation control) (15,16) empfan- 
gen wird, in solch einer Weise gesteuert wer- 
den, daB 2u einem gegebenen Zeitpunkt die 4o 
Stromung nur auf den Langsbereich eines 
Ofens ausgeQbt wird. in welchem eine bewegli- 
che Glasscheibe zu einem gegebenen Zeit- 
punkt angeordnet ist. 

45 

2. Verfahren nach Anspruch 1 , dadurch gekenn- 
zelchnet, daB wenn sich der Ofen (1) in einem 
unbeladenen Zustand befindet, die gleichen 
Ventile (11) verwendet werden, um eine lokale 
Stromung an dem EinlaBende und/oder in dem so 
mittleren Bereich eines Ofens zu erzeugen. 

3, Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die in den Ofen einge- 
stromte Luft in etwa auf die Temperatur der in 55 
dem Ofen enthaltenen Luft vorgewarmt wird, 
welche bei ungefahr 670 - 720 • C liegt. 



4. Vorrichtung zum Ausgleichen des Temperatur- 
profils von Glasscheiben in einem Rollenofen 
in einer horizontalen AusgiOhanlage. die Vor- 
richtung umfaBt einen Ofen (1), Heizwiderstan- 
de (8,9) im Inneren des Ofens, um die Ofen- 
temperatur nahe einer Glaserweichungstempe- 
ratur zu halten, horizontale Rollen (2) im Inne- 
ren des Ofens. um eine horizontale Glasschei- 
be zu unterstOtzen und eine Beforderungsvor- 
richtung fur diese bereitzustellen, wie auch ein 
Stromungsleitungssystem (3) oberhalb einer 
tragenden Oberflache bestehend aus Rollen 
(2). um warmeausgleichende Luft in den Ofen 
einzustromen. dadurch gekennzeichnet. daB 
jedes Stromungsrohr (3) oder jede Stromungs- 
anordnung (3'), von denen eine Vielzahl in der 
Langsrichtung eines Ofens aufeinanderfolgend 
angeordnet sind. mit Ventilen (11) versehen 
sind, welche miteinander verbunden sind, um 
ihre Steuerung von Steuerungselementen 
(15.16) 2u empfangen. welche auch die Bewe- 
gung einer Glasscheibe in dem Ofen steuern, 
wobei die Steuerung der Ventile (11) in solch 
einer Weise ausgefQhrt wird. daB zu einem 
gegebenen Zeitpunkt das Ausstromen nur in 
den Langsbereich eines Ofens ausgefQhrt wird, 
in welchem eine bewegliche Glasscheibe zu 
einem gegebenen Zeitpunkt angeordnet ist. 

5. Vomchtung nach Anspruch 4. dadurch ge- 
kennzeichnet. daB wahrend der unbeladenen 
Perioden zwischen den beladenen Zyklen des 
Ofens (1), die Ventile (11) der Stromungsrohre 
(3). welche an dem EinlaBende und/oder in 
dem Mittelbereich eines Ofens angeordnet 
sind. gesteuert werden. um sich zu offnen. um 
wenigstens zeitweise eine Konfektionswarme- 
wirkung auf die Rollen an dem EinlaBende 
und/oder in dem Mittelbereich eines Ofens 
auszuUben. 

6- Vorrichtung nach Anspruch 4 oder 5. dadurch 
gekennzeichnet. daB die Stromungsluftvor- 
warmer verlangerte Rohrenw^eiterungen (6,7) 
der Stromungsrohre (3) zwischen einem Ofen- 
einiaB (4) und einem Stromungspunkt (3) um- 
fassen. 

7. Vorrichtung nach einem der AnsprOche 4 - 6. 
dadurch gekennzeichnet, daB ein Stro- 
mungsluftvorwarmer (10) auBerhalb eines 
Ofens angeordnet ist und daB sich alle Stro- 
mungsrohre (3) sich durch den Vorwarmer (10) 
erstrecken und mit Ventilen (11) versehen sind. 
die stromungsaufwarts von dem Vorwarmer 
angeordnet sind. 
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8. Vorrrchtung nach einem der Anspruche 4-7, 
dadurch gekennzelchnet. dafi jedes der 
Stromungsrohre (3) oder jede Rohranordnung 
(3') aus bis zu drei Stromungsrohren mit ei- 
nem AN/AUS-Ventil (11) und einem Mengen- 
steuerungsventil oder einem Drosseiventil (12) 
versehen ist. 

Revendications 

1. Precede permettant d'egaiiser le profil des 
temperatures de feuilles de verre dans un four- 
neau a rouleaux compris dans une installation 
de recuisson horlzontale, dans laquelle les 
feuilles de verre sent convoyees ^ rhorlzontale 
au moyen d'un convoyeur compost de rou- 
leaux horizontaux (2) a I'int^rleur d*un fourneau 
(1), les surfaces opposees d'une feuille de 
verre etant soumises a un effet de convection, 
de conduction et de rayonnement du a des 
elements de resistance (8. 9). rouleaux (2) ou 
autres composants du fourneau montes au- 
dessus et au-dessous d'une feuille de verre. 
par lesquels. de maniere k ^galiser Teffet de 
chaleur total s*appliquant aux surfaces supe- 
rieure et inferieure d'une feuille de verre, la 
surface superieure d'une feuille de verre est 
soumise au moins dans la phase preliminaire 
d*un cycle de chauffage a un effet de cfialeur 
en convection Intense par soufflage d'air a 
rinterieur du fourneau pres de la surface supe- 
rieure d'une feuille de verre sous forme de jets 
fins, qui sous Taction de Tinjecteur, creent une 
turbulence du flux d'air chaud contenu dans le 
fourneau le long de la surface superieure d'une 
feuille de verre, 

caracterise en ce que le soufflage de Tair en 
provenance de tuyeres (3) en succession dans 
le sens longitudinal d'un fourneau ou en prove- 
nance d'un r^seau de tuyeres (3') se compo- 
sant d'un certain nombre de tuyeres est com- 
mande par des moyens de vannes (11) 
connectees a chaque tuyere (3) ou reseau de 
tuyeres (3'), lesdites vannes etant comman- 
dees sur la base des informations concernant 
la position d'une feuille de verre regue a partir 
d'une unite de commando de mouvement reci- 
proque (15. 16) de sorte que, a n'importe quel 
moment donne. le soufflage ne soit applique 
qu'a cette section longitudinale d'un fourneau 
dans laquelle une feuille de verre mobile se 
situe a un moment donne. 

2. Procede comme enonce dans la revendication 
1, caracterise en ce que. lorsque le fourneau 
(1) est en condition de non chargement, les 
memes vannes (11) sont utilisees pour produi- 
re un soufflage localise a Textremite d'intro- 



duction et/ou au milieu d'un fourneau. 

3. Procede comme enonce dans les revendica- 
tions 1 ou 2, caracterise en ce que le soufflage 
5 d'air k I'interieur du fourneau est pr6chauff4 a 

une temperature proche de la temperature de 
Tair contenu dans le fourneau. qui est d'envi- 
ron 670 - 720 • C. 

10 4. Appareil permettant d'egaiiser le profil des 
temperatures de feuilles de verre dans un four- 
neau a rouleaux compris dans une installation 
de recuisson horizontale, ledit appareil com- 
prenant un fourneau (1) , des resistances 

76 chauffantes (8, 9) h I'interieur de celui-ci afin 

de maintenir la temperature du fourneau pro- 
che de la temF)erature de d^trempe du verre, 
des rouleaux horizontaux (2) h Tinterieur du 
fourneau destines a supporter une feuille de 

20 verre horizontale et servant de convoyeur k 

celle-ci. de memo qu'un distributeur de souffla- 
ge (3) au-dessus d'une surface de support se 
composant de rouleaux (2) afin de souffler de 
I'air a I'interieur du fourneau et egaliser la 

25 chaleur. 

caracterise en ce que chaque tuyere de souf- 
flage (3) ou reseau de tuyeres (3'). dont une 
pluralite sont dispos^es en succession dans le 
sens longitudinal d'un fourneau, comporte des 

30 vannes (11) qui sont couplees pour etre com- 

mandoes par des elements de commando (15, 
16), qui commandent egalement le mouvement 
d'une feuille de verre a I'interieur du fourneau. 
ladite commande des vannes (11) etant congu 

35 de telle maniere que. a n'importe quel moment 

donne. le soufflage ne s'applique qu'h la sec- 
tion longitudinale du fourneau dans laquelle 
une feuille de verre mobile se situe a un 
moment donne. 

40 

5- Appareil comme enonce dans la revendication 
4, caracterise en ce que, au cours des perio- 
des de non chargement entre des cycles de 
chargement du fourneau (1), lesdites vannes 

45 (11) des tuyeres de soufflage (3) situees a 

I'extremite d'introduction du fourneau et/ou au 
milieu du fourneau sont commahdees pour 
s'ouvrir de maniere a appliquer un effet de 
chaleur par convection au moins de maniere 

50 temporaire sur les rouleaux situes a Textremite 

d'entree et/ou au milieu d'un fourneau. 

6. Appareil comme enonce dans les revendica- 
tions 4 ou 5, caracterise en ce que les disposi- 
55 tifs de prechauffage d'air de soufflage com- 

prennent des extensions allongees (6, 7) de 
tuyeres de soufflage (3) entre une entree de 
fourneau (4) et un point de soufflage (3). 
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Appareil com me enonce dans chacune des 
revendications 4 a 6, caract^rise en ce qu'un 
dispositif de prechauffage d'air par soufflage 
(10) est situ^ a Texterieur d'un fourneau et que 
toutes les tuyeres de soufflage (3) passent au 5 
travers du dispositif de prechauffage (10) et 
comportent des vannes (11) situees en amont 
du dit dispositif de prechauffage. 

Appareil comme enonce dans chacune des 10 
revendications 4 a 7, caracterlse en ce que 
dans chaque tuyere de soufflage (3) ou chaque 
reseau de tuyeres (3*) comprenant jusqu'a 
trois tuyeres de soufflage comporte une vanne 
on/off (11) et une commando ou regulateur de 75 
debit (12). 
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